Differential changes in functional activity of organic cation transporters in rats with uranyl nitrate-induced acute renal failure.
We studied the impact of experimental kidney failure on the pharmacokinetics of a model organic cation and investigated the underlying mechanism(s) of the organic cation transporters. The systemic pharmacokinetics and tissue distribution of triethylmethylammonium (TEMA), a model organic cation, were characterized after intravenous doses of 0.3-30 μmol/kg in rats with or without uranyl nitrate-induced acute renal failure (UN-ARF). To study the effect of endogenous substrates in plasma from UN-ARF rats on organic cation transport, rOCT- or rOCT2-dependent uptake of tetraethylammonium (TEA) was studied in rOCT1-transfected or rOCT2-transfected LLC-PK1 cells, respectively. As a result, the AUC for TEMA was increased, probably because of decreased total clearance, and the tissue-to-plasma concentration ratio (T/P ratio) of TEMA was unchanged in the liver but decreased significantly in the kidneys of UN-ARF rats. In vitro, the uptake of TEA was decreased significantly by adding UN-ARF plasma, compared with control plasma, in rOCT2-overexpressing LLC-PK1 cells, but not in rOCT1-overexpressing LLC-PK1 cells. These observations suggest that the induction of UN-ARF leads to an accumulation of endogenous organic cation(s), probably rOCT2 substrate(s), in the plasma, thereby affecting the TEMA pharmacokinetics and distribution to the kidneys in rats.